In a Euclidean space , the Lebesgue-Stieltjes integral of set-valued stochastic processes
Introduction
Recently, integrals for set-valued stochastic processes with respect to Brownian motion, martingales and the Lebesgue measure have received much attention.
In 1997, Kisielewicz ([1] ) defined the integral of setvalued process as a subset of space, but he didn't consider the measurability of the integral. In 1999, Kim and Kim [2] used the definition of stochastic integrals of set-valued stochastic process with respect to the Brownian motion. They called it Aumann ( [3] ) type It integrals. In [4] , Jung and Kim modified the definition by taking the decomposable closure such that the integral is measurable. Li and Ren [5] modified Jung and Kim's definition by considering the predictable set-valued stochastic process as a set-valued random variable in the product space , and the measurability and decomposability also were based on product After that, Zhang et al. ([6, 7] ) studied the set-valued integrals with respect to the martingale and Brownian motion.
Stochastic differential inclusions and set-valued stochastic differential (or integral) equations are employed to model the problems with not only randomness but also impreciseness. Recently, there are some references related to set-valued differential equations such as [8] [9] [10] [11] [12] [13] etc.
Concerning to the integral with respect to finite variation processes, Malinowski and Michta [12] give the notion of set-valued integral with respect to single valued finite variation but without considering the measurability. Z.Wang and R.Wang [14] defined the Lebesgue-Stieltjes stochastic integral of single valued stochastic processes with respect to set-valued finite variation processes (refer to [14] for the detail).
In this paper, different from the definition in [14] , based on the Definition 3.1 in [12] , we will study the Lebesgue-Stieltjes integral of set-valued stochastic processes with respect to single valued finite variation process. We shall prove the measurability of integral, namely, it is a set-valued random, which is similar to the classical stochastic integral. This paper is organized as follows: in Section 2, we present some notions and facts on set-valued random variables; in Section 3, we shall give the definition of integral of set-valued stochastic processes with respect to finite variation process and then prove the measurability and -boundedness. 
Preliminaries
We denote the set of all natural numbers, the set  R of all real numbers, the d-dimensional Euclidean space with the usual norm d R  , the set of all nonnegative numbers. Let  be a complete probability space,
 -field filtration satisfying the usual conditions. Let be a Borel field of a topological space .
) be the family of all nonempty, closed (resp. nonempty compact, nonempty compact convex) subsets of . For any
, define the distance between
(see e.g. [15] ) is defined by
the support function of A is defined as follows:
is said to be measurable if for any open set , the inverse belongs to  . Such a function
:
) be the family of all measurable -valued (resp.
-valued) functions, briefly by (resp. . For , the family of all   , , ;
In the following, is denoted briefly by In a fashion similar to the -valued stochastic processes, a set-valued stochastic process 
Set-Valued Stochastic Integral w.r.t Finite Variation Processes
Let   
 and A  are non-negative and nondecreasing processes,
for   , where is the index function. Then the set function [12] , also differe from other references such as [10, 16, 17] 
(see [16] 
By Theorem 1, we have
for all Moreover, since 
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